Work-related asthma* (WRA) is a preventable occupational disease associated with serious adverse health outcomes (1) (2) (3) . Using the 2006-2009 Behavioral Risk Factor Surveillance System (BRFSS) Adult Asthma Call-back Survey (ACBS) data from 38 states and the District of Columbia, CDC estimated that among ever-employed adults with current asthma, the proportion of current asthma that is work-related was 9.0% (4) . In 2011, the BRFSS cellular telephone samples were added to the traditional landline telephone samples and the weighting methodology was changed. † In 2012, a revised ACBS question on WRA diagnosis § was asked. To provide updated estimates of current asthma prevalence and the proportion of asthma that is work-related, by state, CDC analyzed data from BRFSS and ACBS collected from 22 states using both landline and cellular telephone samples during 2012. This report summarizes the results of that analysis, which indicate that 9.0% of adults had current asthma and that among ever-employed adults with current asthma, the overall proportion of current asthma that is work-related was 15.7%. State-specific proportions of asthma that is work-related ranged from 9.0% to 23.1%. Distribution of the proportion of WRA significantly differed by age and was highest among persons aged 45-64 years (20.7%). These findings provide a new baseline after the implementation of changes in survey methodology (5) and the adoption of a revised WRA question. These results can assist states, other government agencies, health professionals, employers, workers, and worker representatives to better target intervention and prevention efforts to reduce the burden of WRA.
BRFSS is a state-based, random-digit-dialed telephone survey of the non-institutionalized U.S. civilian population aged ≥18 years that collects information on health risk factors, preventive health practices, and disease status. ¶ The 2012 BRFSS included a standard set of core questions, 27 optional modules, and state-added questions. One of the optional modules, the CDC-funded ACBS, is designed to collect detailed information on asthma, including WRA. BRFSS respondents who answer "yes" to the question, "Have you ever been told by a doctor, nurse, or other health professional that you had asthma?" are invited to participate in ACBS.** Those who agree to participate are interviewed within 2 weeks of the BRFSS completion date. In 2012, ACBS was administered among adults in 22 states.
In 2011, in order to address the effect of an increasing number of cellular telephone-only households on BRFSS coverage, cellular telephone samples were added to landline telephone samples (5) . To address this change and to reduce the potential for bias associated with declining response rates, BRFSS also adopted a new statistical weighting methodology (5) . Also, in 2012, the content of the ACBS WRA section was revised. Adult data from 2012 BRFSS and ACBS collected from 22 states using both landline and cellular telephone samples are included in this analysis. The median response rate among the 22 states was 44.9% (range: 27.7%-56.8%) for BRFSS † † and 47.2% (range: 38.5%-60.6%) for ACBS. § § For this analysis, BRFSS participants who responded "yes" to the questions, "Have you ever been told by a doctor or other health professional that you have asthma?" and "Do you still have asthma?" were identified as having current asthma. Everemployed ACBS participants were those who indicated that they were currently employed full-or part-time or that they had ever been employed. Ever-employed adults with current asthma who responded "yes" to the question, "Have you ever been told by a doctor or other health professional that your asthma was caused by, or your symptoms made worse by, any job you ever had?" were classified as having WRA.
Data for 2012 from all 22 states collecting adult data using landline and cellular telephone samples were weighted ¶ ¶ to account for noncoverage, unequal probability of sample * WRA includes occupational asthma (i.e., new-onset asthma caused by factors related to work) and work-exacerbated asthma (i.e., preexisting or concurrent asthma worsened by factors related to work). † Additional information is available at http://www.cdc.gov/brfss/annual_ data/2012/pdf/Overview_2012.pdf and at http://www.cdc.gov/brfss/ acbs/2012/pdf/ACBS_2012.pdf. § "Have you ever been told by a doctor or other health professional that your asthma was caused by, or your symptoms made worse by, any job you ever had?" Before 2012, the question was, "Were you ever told by a doctor or other health professional that your asthma was related to any job you ever had?" ¶ Additional information and survey data and documentation available at http:// www.cdc.gov/brfss/about/index.htm and at http://www.cdc.gov/brfss/annual_ data/annual_data.htm#2013. selection, and nonresponse differences in the sample. Statistically significant differences in distribution were determined by using the Rao-Scott chi-square test of independence at p≤0.05. In the 22 states, a sample of 205,755 adults participated in BRFSS (representing an estimated 137 million persons) and 9,893 adults participated in the ACBS (representing an estimated 18 million persons). In 2012, an estimated 9.0% of adults had current asthma in these 22 states (Table) . The prevalence of current asthma significantly differed by age, sex, race/ethnicity, and education. Prevalence was highest among persons aged 45-64 years (9.4%), women (11.4%), blacks (12.5%), and those with less than a high school education (9.5%). By state, estimates of the current asthma prevalence ranged from 6.8% to 10.9%.
A total of 7,275 adults who participated in ACBS were everemployed and had current asthma, representing an estimated 12 million adults in these 22 states. Of these, the estimated proportion who had WRA was 15.7% (an estimated 1.9 million persons) (Table) . The proportion of WRA among ever-employed persons with current asthma differed significantly by age and was highest among persons aged 45-64 years (20.7%). By state, the estimated proportions of ever-employed adults with current asthma who had WRA ranged from 9.0% to 23.1%.
Discussion
Among ever-employed adults with current asthma, 15.7% had WRA, indicating that an estimated 1.9 million WRA cases (new-onset and work-exacerbated asthma) could potentially have been prevented in these 22 states. These findings provide a new baseline to be compared with future estimates. Several factors need to be considered when interpreting these results. First, the 2012 data are not comparable methodologically with those collected during preceding years and should be used as a baseline to compare with subsequent survey results. The addition of cellular telephone-only households to the survey sample improved the representativeness of data collected by BRFSS and likely increased the coverage of respondents who are younger and who have a lower income, less education, an unmet need for medical care, and a higher number of risk factors for chronic diseases (5) (6) (7) (8) . In 2012, the estimated median proportion of cellular telephone-only households in the 22 states included in this study was 36.7% (range: 23.5%-49.4%).*** Moreover, weights used in this analysis were computed by using an iterative proportional fitting (i.e., "raking") method, which offers several advantages over the method used previously (i.e., "poststratification"). Raking allows for the introduction of more demographic variables and the incorporation of telephone ownership into statistical weighting, thus reducing the potential for bias and improving the representativeness of estimates (5, 8) . Finally, in 2012 a revised question that identifies respondents with WRA was asked as part of ACBS.
Administration of ACBS should continue to allow state asthma programs to monitor the proportion of asthma that is work-related. In addition, the National Institute for Occupational Safety and Health (NIOSH) supported an optional module in 2013 and 2014 † † † to collect information on the current industry and occupation of participants. These data will inform the development of public health intervention strategies (i.e., occupations suspected to place workers at high risk for development of WRA should be evaluated, and effective exposure control measures should be implemented to prevent WRA) (4) . Because a WRA diagnosis offers unique opportunities for prevention for the patient and among workers with similar occupational exposures, health-care providers should ask workers with asthma about occupational exposures and be alert to potential associations between workplace exposures and asthma symptoms (2) .
The findings in this report are subject to at least six limitations. First, measures of current asthma and WRA were based on self-report and not validated by medical records review or follow-up with health-care providers. Previous studies have found self-report of adult asthma to be reliable compared with reviews of medical records (9) . Moreover, because of the potential impact of a work-related asthma diagnosis on a patient's work (3), it is likely that respondents would report their workrelated asthma history accurately whereas a diagnosis that did not lead to changes at work might be forgotten. Second, a study showed that clinicians documented occupational exposures in only 7% of adult-onset asthma cases (10) indicating that WRA is underdiagnosed in the United States; thus results are likely underestimates of the true proportion of WRA. Third, no data were available in BRFSS to assess the prevalence of current asthma among ever-employed adults. Therefore findings on the prevalence of current asthma and the proportion of current asthma that is work-related were calculated using different populations and should be interpreted with caution. Fourth, the data used in this analysis are limited to adults living in 22 states participating in ACBS; therefore, the estimates are not nationally representative or representative of nonparticipating states. Fifth, because the BRFSS and ACBS median response rates were <50%, nonresponse bias might have affected the results. Finally, small sample sizes for some subpopulations resulted in estimates with wide confidence intervals. Additional years of data are needed to calculate more precise estimates. For many states, ACBS provides the only state-based estimates of WRA. These new, improved results can assist states, other government agencies, health professionals, employers, workers, and worker representatives to prioritize disease intervention and prevention efforts to reduce the burden of WRA. Abbreviation: CI = confidence interval. * Based on a "yes" response to both questions, "Has a doctor, nurse, or other health professional ever told you that you had asthma?" (BRFSS) and "Do you still have asthma?" † Current employment status described as "employed full-time" or "employed part-time" or a "yes" response to the question, "Have you ever been employed?" § Based on a "yes" response to the question, "Have you ever been told by a doctor or other health professional that your asthma was caused by, or your symptoms made worse by, any job you ever had?" ¶ Landline and cellular telephone combined unweighted sample size. ** Weighted to the state population using the survey sample weights for each BRFSS and ACBS participant.
† † For current asthma: Rao-Scott chi-square test; p-value <0.01. § § For work-related asthma: Rao-Scott chi-square test; p-value <0.01. ¶ ¶ Persons identified as Hispanic might be of any race. Persons identified as white, black, or other race are all non-Hispanic. *** Relative standard error >0.30; estimate suppressed.
